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aluminum anode coke is desired, a delayed coker should be employed.  If,
on the other hand, low-quality coke is satisfactory and higher gas oil
yields are desired, fluid coking could be considered. In either case,
coke might be used to produce fuel gas or hydrogen by partial oxidation,
although flexicoking (a combination of fluid coking and partial oxida-
tion) may provide another option.

Coker naphtha and straight-run naphtha from the atmospheric distil-
lation could be combined and hydrotreated to produce a low-sulfur (less
than 5 ppm), low-nitrogen (less than 1 ppm) naphtha suitable for cata-
lytic reforming. For octane improvement, conventional catalytic reforming
would be entirely satisfactory.

Atmospheric gas oil obtained from the initial atmospheric distilla-
tion operation could be combined with coker gas oil and put through a
hydrotreating step to remove heteroatoms and saturate aromatic rings,
yielding jet and diesel fuels.

Straight-run vacuum gas oil could be hydrotreated to reduce the
concentrations of nitrogen, sulfur, and polynuclear aromatics prior to
catalytic cracking.  (If a de-asphalting process option is used, the de-
carbonized oil would be combined with the straight-run vacuum gas oil
before it is hydrotreated.) The product slate from this part of the re-
finery would consist of gasoline, heating oil, fuel oil, and gas.

Another alternative processing strategy would be to eliminate the
coker and substitute a hydrocracking process step for (or combine it
with) the catalytic hydrotreating and catcracking combination, as shown
in Figure 32. Hydrocracking should increase the quantities of naphtha
and/or diesel and jet fuel produced, but the naphtha from the process
would require catalytic reforming.  If a sufficiently nitrogen-resistant
hydrocracking catalyst is not available, nitrogen would have to be re-
moved prior to hydrocracking in a hydrotreatment step.

REFINING TECHNOLOGY FOR CATALYTIC HYDROPROCESSING

Overview

Catalytic hydroprocessing should  be  given the  greatest attention in
future research efforts  because  of  its importance in the  refining of
shale oil and direct-route coal liquids.    It is  essential  for the removal
of heteroatoms   (particularly nitrogen and sulfur, which are present in
large  concentrations),  and  for the  cracking of  the high-molecular-weight
coal  liquids  to more usable fractions.

While  one  of  the major concerns with petroleum has been the  sulfur
in the crude,  there are problems with nitrogen as well in coal and shale
liquids because of  increasing restrictions on NOX emissions from fuels
and the  severe poisoning effect  that nitrogen-containing  compounds have
on refinery  catalysts.     The  concentration of  organically  bound nitrogen